Cadherin adhesion receptors are fundamental determinants of tissue organization in health and disease. Increasingly, we have come to appreciate that classical cadherins exert their biological actions through active cooperation with the contractile actin cytoskeleton. Rather than being passive resistors of detachment forces, cadherins can regulate the assembly and mechanics of the contractile apparatus itself. Moreover, coordinate spatial patterning of adhesion and contractility is emerging as a determinant of morphogenesis. Here we review recent developments in cadherins and actin cytoskeleton cooperativity, by focusing on E-cadherin adhesive patterning in the epithelia. Next, we discuss the underlying principles of cellular rearrangement during Drosophila germband extension and epithelial cell extrusion, as models of how planar and apical-lateral patterns of contractility organizes tissue architecture.
INTRODUCTION
Epithelial cells are organized into sheets that form the covering layers of organs such as the colon and mammary gland. This requires cellcell adhesion, supported notably by the Ecadherin adhesion receptor (Harrison et al., 2011) . Coupling of cadherin adhesion to the actin cytoskeleton further reinforced adhesiveness , Desai et al., 2013 , Hong et al., 2013 . Such reinforcement (Ladoux et al., 2010 ) is essential as epithelial contacts constantly experience mechanical stress during cellular turnover (Toyama et al., 2008 , Mao et al., 2013 within an overcrowding epithelium (Farhadifar et al., 2007 , Eisenhoffer et al., 2012 , and growth factor- (Pollack et al., 1998) or morphogen-induced (Howard et al., 2011) remodeling.
We have long appreciated that association of E-cadherin with the actin cytoskeleton plays an important role in allowing cadherin junctions to resist these mechanical stresses. Of note, E-cadherin adhesion transmits tension to shape the epithelium (Martin et al., 2010 , Rauzi et al., 2008 , Levayer and Lecuit, 2013 , Gomez et al., 2011 and its dysregulation contributes to diseases, such as tumor progression to invasion and metastasis (Rodriguez et al., 2012 , Thiery, 2002 , Jeanes et al., 2008 , Buda and Pignatelli, 2011 , Wijnhoven et al., 2000 . For many years, this was thought to reflect passive binding of cadherin/catenin complexes to cortical actin filaments, a process that led to stabilization and reinforcement of adhesion. Recent developments indicate, however, that cadherins can also control the dynamics of actomyosin cytoskeleton and can, indeed, support assembly of the junctional cytoskeleton. In this review article we consider the cellular and molecular mechanisms that allow cadherin adhesion to integrate with the contractile actin cytoskeleton. In particular, we draw attention to coordinated patterns of adhesion and contractility that serve to maintain and shape epithelia. We first outline the diversity of Ecadherin adhesion patterning in epithelial cohesion. Then, discuss the role of actomyosin network regulation in the strengthening of E-cadherin cell-cell contacts.
Finally, through comparison of polarized epithelial elongation and extrusion we delineate how adhesive and contractility patterning directs tissue assembly. Figure 1 Ablation of trans-interactions (W2A/K14E double mutation of EC1 domain) disrupts Ecadherin clustering at cell-cell contact. E-cadherin-GFP and Ecad-W2A/K14E mutant-GFP were expressed in Caco-2 cells depleted of endogenous E-cadherin by RNAi. Scale Bar: 5µm 
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Concluding thoughts.
The past half-decade has seen rapid progress in understanding the complex functional and mechanistic relationships between cadherin adhesion and the contractile cytoskeleton. Despite this, there is probably much more to be learnt. We would highlight two implications of the data that we have discussed. First, the potential for cadherin adhesion to regulate the actomyosin cytoskeleton implies that it may serve as an active agent in directing tissue morphogenesis. With increasing evidence that tension may affect components of the cadherin molecular apparatus, such as acatenin (Yonemura et al., 2010) , this opens the possibility that tension generated at junctions may feedback to modulate the molecular processes that are responsible for that tension (Fernandez-Gonzalez et al., 2009) . Second, we propose that detailed spatial patterning in the coupling of adhesion and contractility is an important parameter that influences its morphogenetic outcome. This is highlighted by planar-polarized cooperativity between cadherin adhesion and contractility in germband extension of Drosophila.
Additionally, apical-lateral patterning of contractility has been suggested to direct extrusion, yet the full extent of this phenomenon remains to be uncovered. Clearly, these are interesting issues for the future.
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